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(54) [Title of invention] Method of isolating biological material 
(57) [Abstract] 

[Object] To present a novel method of isolating biological material. 

[Solution procedure]The present invention offers a method of isolating biological 
material, which is composed of a) a process which presents a biological material 
that bonds with a porous matrix (C 1 1) and b) a process characterized by the 
compression of the aforementioned matrix, under conditions in which the 
biological material is released from the surface of the aforementioned matrix into 
the eluate. 
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[Claims] 

[Claim 1] A method of isolating biological material, which is composed of a) a 
process which presents a biological material that bonds with a porous matrix (C 
11) and b) a process characterized by the compression of the aforementioned 
matrix, under conditions in which the biological material is released from the 
surface of the aforementioned matrix into the eluate. 

[Claim 2] The method presented in claim 1 , further characterized in that the 
biological material contains nucleic acids. 

[Claim 3] The method presented in claim 1 , further characterized in that 
matrix (C 1 1) is compressed by a piston (E), which possesses one or several 
openings (E 13) that allow the passage of the eluate to the interior of the piston. 
[Claim 4] The method presented in claim 1 , further characterized in that 
matrix (C 1 1) is a part of the structural unit (C) that is located in the eluate 
container. 

[Claim 5] The method presented in claim 4, further characterized in that the 
matrix (C 11) is pressurized against a part (D 14) of the eluate container (D) that 
conforms to the shape of the contact surface (E 10) [of the piston]. 
[Claim 6] The method presented in claim 4, further characterized in that, 
when said piston (E) exerts pressure on matrix (C 11), the outer contour (E 11) of 
the piston functions to seal the outer contour in the position of the outer contour 
of the structural unit (C 12), to prevent the passage of fluid. 
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[Claim 7] The method presented in claim 3, further characterized in that the 
interior (E 12) of the piston is essentially tapered in the direction of the 
opening/openings (E 13) on the contact surface (E 10) of the piston. 
[Claim 8] The method presented in claim 1 , further characterized in that, 
when matrix (C 11) is compressed, said matrix (C 11) is compressed in the 
eluate container, by a piston (E) that can be directly or indirectly mounted to the 
eluate container, by means of a dovetail [ring and groove] coupling. 
[Claim 9] A system for isolating biological material, which is composed of the 
following component parts: the porous matrix (C 1 1) that can be compressed in 
the eluate container (D); and the piston (E) for compressing the aforementioned 
matrix. 

[Detailed explanation of the invention] 
[0001] 

[Technical field to which the invention belongs] The present invention concerns a 
method of isolating biological material, by causing it to bond with a solid phase 
and, furthermore, by releasing the aforementioned biological material, in a 
special manner; said invention also concerns a system that is well-suited to 
isolate the aforementioned biological material. 

[0002] 

[Prior art] Biological materials have increased in importance in various fields, 
in recent times. This is promoted by the fact that, within the past few decades, it 
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has now become possible to isolate biological materials from other materials. In 
general, it is possible to obtain biological material as a complex mixture in 
combination with other materials. Moreover, most biological materials [that are to 
be isolated] exist in minute amounts, when compared to the other components of 
the biological mixture. Changes that can be established relative to the normal 
condition of the biological material are useful in the diagnosis of anomalous 
conditions of the biological organism. Thus, the methods used in the analysis of 
biological materials hold particular significance in the fields of molecular biology 
and medical care. To some extent, certain special methods of isolation are 
selected, depending on the analyses that are required. Numerous isolation 
methods exist for biological materials, depending on the type of biological 
material that must be isolated and depending on the later use of the material. In 
the method used for the analysis of antigens and antibodies, the biological 
material (an antigen, antibody or nucleic acid, for example) bonds with the non- 
porous interior wall of a cell made of glass or polystyrene. In this case, since the 
bonding of the biological material is extremely specific, the biological material 
targeted for detection is immobilized on its surface. This method does not allow 
the re-release of the biological material and, therefore, it is disadvantageous in 
continued quantitative measurements. 

[0003] In the second type of method, an expandable porous material is 
used, for example, in order to isolate biological material according to molecular 
weight. In this method, no bonding exists between the biological material and the 
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solid phase. The isolation is achieved by using the penetration capacity that is 
essentially based on different [molecule] sizes and on the nature of different 
biological materials. 

[0004] The third type of isolation method is one in which various biological 
materials are bonded to porous materials - which possess a component that 
heightens special characteristics and which manifest a special affinity for the 
biological material - and in which isolation is achieved, based on the degree of 
change caused by bonding. This method makes use of a column packing of 
particle-form affinity material. The liquid that contains the biological material is 
forced to pass through the packing of this material. Next, the biological material 
that is to be isolated is bonded to the surface of the porous particles by means of 
a packing component that possesses an affinity to the biological material. AH of 
the other components of the biological mixture are eluted from the column, with 
the remaining liquid. At the next step, the biological material [of interest] is 
released from the porous material, by enabling the eluate to flow, in the same 
direction through the column, and then by cleaving the bond to the porous 
material. Thereafter, the biological material is included in the eluate. 

[0005] In the methods of the prior art, the eluate is passed through the 
porous matrix, by pressurizing the direction in which the liquid flows or even by 
centrifuging the column, to cause the eluate to be discharged form the porous ' 
matrix. 
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However, these methods require the use of a vacuum pump or a centrifuge; 
accordingly, they require the use of a device that is frequently used in specific 
medical analyses, for a special purpose. Moreover, the use of such a device - 
the centrifuge, in particular - shortens the time that is needed, but a continuous 
processing of the samples cannot be performed. 

[0006] 

[The object that the invention attempts to solve]The object of the present 
invention is to present a novel method of isolating biological material, which 
improves upon the methods set forth in the prior art. 

[0007] The principal object of the present invention concerns the 
presentation of a biological material that bonds with a porous matrix that can be 
compressed, and it concerns the isolation method of biological materials, by 
means of the compression of the matrix, under conditions in which the biological 
material is released from the surface of the matrix into the eluate. An additional 
object of the present invention concerns a system for the isolation of the 
biological material. 

[0008] 

[The procedures to solve the object] Presented here, in accordance with the 
present invention, are a) the process that presents a biological material that 
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bonds with the porous matrix (C 11); b) the method of isolating biological 
materials that is composed of a process in which the biological material is 
released from the aforementioned matrix surface into the eluate; and a system to 
isolate the biological materials, which consists of a piston (E) to compress the 
components and an eluate container (D), a porous matrix (C 1 1) that can be 
compressed and the aforementioned matrix. 

[0009] The method of isolation that is disclosed by the present invention is 
one in which 1 or several types of components in the mixture are isolated from 
the remaining components of this mixture. This particularly concerns a method in 
which 1 or several types of components, which are to be isolated, form a bond 
with the solid phase, whereby the remaining liquid is eliminated, and whereby 1 
or several types of bound components are subsequently released into a separate 
liquid. 

[0010] Here, biological materials are understood to represent organic 
compounds that are associated with organisms, such as animals, humans, 
viruses, bacteria and plants. Components, such as those found in the 
aforementioned organisms, are examples of these biological materials. The 
most desirable of these components are those that exist in dissolved form, those 
that are capable of cell lysis in fluid and those that are capable of bonding with a 
solid matrix. Examples of these components are not only restricted to low 
molecular weight materials, such as vitamins (which possess a molecular weight 
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of less than 2000 D), but they also include active substances in medical 
treatment, as well as hormones. Moreover, they include, for example, high 
molecular weight substances (with a molecular weight that exceeds 2000 D), 
such as biological polymers, which are composed of monomer units. Examples 
of these include proteins and nucleic acids. The method disclosed in the present 
invention is particularly well-suited for the isolation of nucleic acids. Substances 
that are active immunologically, in handling proteins - such as antibodies and 
antigens - are particularly included. 

[001 1] The biological material that can be isolated by means of a preferred 
method is collected from the organism in question, and it is bonded with the 
matrix. Depending on the part of the organism from which the biological material 
is to be isolated, a pre-processing procedure can be conducted on the organism. 
This type of pre-processing is helpful in causing the biological material to be 
released from the organism. For example, if the organism represents a 
bacterium or a group of bacteria, this type of pre-processing is necessary. Under 
such circumstances, it is best to destroy the cell and to release the components 
of the organism into the liquid. Next, it is possible to isolate solid substances that 
maye be present or can be formed. If the biological material is already present in 
the liquid, in a form that can be easily used - if it exists in body fluid, for example 
-cells that may affect the isolation of the biological material or other [interfering] 
materials are frequently separated. This can be accomplished by means of a 
filter or by using an affinity material. Under all circumstances, the resultant 



product of the pre-processing procedure is always a sample liquid that contains 
the biological material in a form in which bonding can be accomplished with the 
matrix. 

[0012] In one of the steps of the method disclosed in the present invention, 
the biological material is presented in a form that is bonded to the porous matrix, 
which is capable of compression. The matrix disclosed in the present invention 
represents insoluble materials that take up the fluid that contains the biological 
material. The chemical composition of the matrix is determined by the fact that 
the matrix is capable of compression and that it is porous, and for this reason, an 
organic substance or an inorganic polymer is used. Examples of these include 
not only plastics, such as polystyrene, but also cellulose materials, such as 
paper. A substance that contains an optional percentage of glass is an example 
of an inorganic polymer substance. However, the matrix can also be composed 
of metal. 

[0013] The porous matrix that can be compressed, in the present 
invention, consists of a structure, composed of the aforementioned material, in 
which there is an expanded space, which possesses an insoluble compartment 
and a part that can be filled with fluid. This latter compartment, which is capable 
of being filled, will hereafter be called the internal packing area. This internal 
packing area expands in the insoluble part and, as a result, forms a system that 
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is characterized by adhesive porous and/or empty space. This system is 
frequently referred to as the pores release system. 

[0014] The insoluble part of the system can also form a structure - which 
is spatially expanded and which possesses an adhesive structure - according to 
one preferred method. It is possible, but not preferred, for the matrix to be 
present as a compound system, in which, for example, the particles, at the lower 
opening of the structure are sealed between a component, which is characterized 
by the fact that it is oriented in the direction of the interior C 14 and is permeable 
to liquid, and another component, which is characterized by 2 granular forms, 
oriented in the direction of the porous-matrix fleece. The granular forms can 
thereafter take on a slurry function. 

In order to release the fluid, the slurry is then compressed, and the 2 components 
[granular forms] that were added to the different component [permeable to liquid], 
will reduce the liquid content therein as a result. 

[001 5] Examples of this type of porous matrix that is capable of being 

compressed are available in a sponge form, for instance, or as a fleece. 
According to preferred methods, the matrix is capable of absorbing liquid, and it 
is possible to coat the surface with the sample specimen. 



[0016] In the matrix that can be compressed, as disclosed in the present 
invention, the internal packing area can be reduced by 50% or more, preferably 
by 70% or more, and most preferably by 90% or more, by exerting pressure on 
both the insoluble part and on the structure of the internal packing area that is 
spatially expanded. The reason for this compression limit is that it is not possible 
to completely eliminate the internal packing area. Thus, the internal packing of 
optional area and, therefore, the liquid, will remain in the matrix. 

[0017] The preferred range of the ratio of the insoluble material to the 
internal packing area is 10 : 1 - 1 : 100; the most preferred range is 1 : 1 - 1 : 
50. 

[0018] It is not necessary that the compression of the porous matrix is 

reversible. The expansion of the matrix is affected by the amount of the 
biological material that is to be bonded. The exterior can be freely selected. The 
selection of the latter is influenced by the type of immobilization of the biological 
material and the ensuing release. A plate-form matrix is one preferred form. 

[0019] The insoluble material of the matrix can be selected, at this point, 
so that the biological material manifests a strong affinity to this material and, 
accordingly, so that bonding is promoted. An example of this task is the 
immobilization of nucleic acids, when fiberglass fleece is used as the insoluble 
material. It is known that all nucleic acids manifest a certain affinity towards 
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glass fibers. If the material itself manifests no affinity towards the biological 
material that is to be isolated, then the surface of this material can be modified so 
that such bonding can take place. If nucleic acids are to be bound, then it is 
possible to produce this bonding by the use of a so-called "capture probe" on the 
surface - that is, to bind a nucleic acid that possesses a sequence that is 
complementary to the nucleic acid that is to be isolated. If an immunologically 
active compound is to be isolated - that is, if an antigen or an antibody is to be 
isolated, then it is possible to immobilize the respective partner of the reaction - 
that is, it is possible to immobilize either the antibody or the antigen. The 
bonding of the "capture probe" and/or the immunologically active compound can 
be achieved by known procedures and used for non-porous materials. 

[0020] The biological material can be bound with the porous matrix that is 
capable of compression by causing the matrix to come into contact with the 
dissolved solution of the biological material and, furthermore, by incubating it for 
a sufficient period. Since the amount of the solution in which the biological 
material exists generally exceeds the internal packing area of the matrix, it is 
desirable to cause the solution to pass through the matrix, by means of an 
extraction procedure or by means of centrifugal separation, for example. A 
particularly desirable procedure is one in which the solution is expelled through 
the matrix of the container, without subjecting it to low pressure or centrifugal 
separation. According to a preferred method, the solution that is present in the 
interior of the matrix that contains the component that is to be bonded is 
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systematically eliminated from the matrix, by means of procedures, such as 
extraction, centrifugal separation or pressurizing. If desired, it is possible to 
irrigate the matrix that contains the biological material in the bonded form; and in 
this way it is possible to eliminate compounds that attach to it. 

[0021] The essential point of the present invention is the method by which 
the biological material is released from the matrix. Based on the fact that the 
matrix can be compressed and based on the fact that it is porous, it is possible to 
obtain the solution of biological material by the compression of the matrix, under 
conditions in which the biological material is released into the eluate, from the 
surface of the matrix. Here, compression means a process in which the 
structures that are mutually and spatially expanded are compressed and in 
which, as a result, the fluid is pushed out of the internal packing area of the 
aforementioned structures. While, on the one hand, this increases the ratio of 
the insoluble material in the entire structure, on the other hand, it also reduces 
the ratio of the internal packing area that remains. As it is proposed in the 
present invention, the matrix will be reduced by more than 40%, and most 
desirably by more than 60%. The amount of compression is also affected by the 
desired amount of fluid that is contained in the biological material, within other 
substances. The fluid that is released from the matrix can be obtained and 
processed by any method that is desired. 
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[0022] The eluate that is disclosed in the present invention refers to a 
liquid in which the biological material that is to be isolated can be dissolved. This 
liquid . contains a chemical component by which the equilibrium between the 
insoluble material and the fluid shifts to the side of the fluid. If the separation that 
is then performed is to isolate nucleic acids, the liquid that is used as the eluate 
possesses a salt concentration that is lower than that used to bond the nucleic 
acid to the insoluble material. 

[0023] It is most preferred to perform the method disclosed in the present 
invention within a system. In order to achieve this, the porous matrix that is 
capable of compression is introduced into the eluate container, along with the 
biological material that is bonded with the matrix. It is desirable that the internal 
form of the porous matrix that is capable of compression is in a part of a 
container that is adapted to the interior of the eluate container. In order to release 
the biological material, the eluate is added to the matrix, and compression is 
effected by means of a piston. Outlets that can be used for the liquid are 
arranged in the piston, for example, within the container that contains the matrix, 
or, for example, within the eluate container, or even between their component 
elements. 

[0024] For the material that is used in the design of the container - which 
will be discussed below - it is desirable that the injection molding procedure is 
used, and that a polystyrene, for example, particularly a plastic, such as 
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polypropylene, with an appropriate additive agent, can be used to mold this 
container. 

[0025] Figure 1 shows structure C, which is disclosed as a container, 
which, in the bottom section, is equipped with a porous matrix that is capable of 
compression (lengthwise cross-sectional view). 

[0026] Figure 2 shows the system of the present invention, in which the 
matrix is compressed (lengthwise cross-sectional view). 

[0027] Figure 3 shows the piston of the present invention, which 
compresses the matrix and receives the eluate (lengthwise cross-sectional view). 

[0028] Figure 4 shows the eluate container D in the present invention, 
which is advantageous and well-suited for pressurizing the porous matrix that is 
capable of compression (lengthwise cross-sectional view). 

[0029] Figures 5-6 show schematic diagrams of the operating steps and 

structures that are included in the method of the present invention, for isolating 
the biological material. 

[0030] Figures 7-8 show cross-sectional views of the sample container 
and lid, respectively, that are used in the present invention. 
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[0031] In Figure 7, A 10 represents the inlet opening; A 1 1 represents the 

outlet opening; A 17 represents the internal form; A 18 represents an elastic 
cylinder piece; A 19 represents the external shape; A 20 represents a bar; A 21 
represents the holding element; and A 22 represents the positioning element. 

[0032] Moreover, in Figure 8, B 10 represents the blocking element; B 1 1 

and B 12 represent the operating elements; B 13 represents the vent passage(s); 
B 14 represents the filter element; B 16 represents the sealing element; and B 17 
represents the cover section. 

[0033] The explanation presented hereafter discloses further examples of 
the objects that are indicated in the illustrations. 

[0034] Figure 1 shows a lengthwise cross-sectional view of the structure 

C, which possesses the shape of a hollow cylinder, with essential upper and 
lower openings. The porous matrix that is capable of compression, C 1 1 , in the 
lower section, is fixed in an appropriate position, with a tapered end in the cross 
section of the cylinder. The matrix is held on the bottom by edge C 19, and it is 
held in the direction of the top by the circular release bar C 18. When a desired 
release point is established, along the interior wall C 16 of the structure, this bar 
can be forced to be separated in the direction of matrix C 1 1 . Structure C 
possesses the outer form C 12, which is formulated as a hollow unit C 14, and 
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an internal area. Moreover, this structure is equipped with a flange C 17, which 
can affix piston E within the structure. By this flange, it is desirable to attach the 
piston so that it is fixed in a position to compress matrix C 1 1 . In addition, it is 
desirable that said structure C possesses the edging C 15, to attach the lid on 
top of the upper opening. Furthermore, it is also possible for it to possess rim C 
13, to attach the structure within eluate container D. 

[0035] Figure 2 shows a particularly preferred system that characterizes 
this invention. This system is composed of the following elements - that is, it is 
composed of eluate container D, structure C, piston E and lid B. Lid B is 
designed so that it can cover all of the other containers. Figure 2 shows a 
system in which the eluate, which is essentially contained in the matrix, is forced 
outside the aforementioned matrix, into the interior of piston E 12. 

[0036] Figure 3 shows piston E, which is particularly preferred for the 
compression of the porous matrix. This piston is uniquely characterized by the 
sealant ring E 15 of the lower section, which seals the space between structure C 
and eluate container D; this functions to prevent the seepage of all liquids into 
the capillary spaces that are formed in this way. If piston E is introduced into the 
groove of the flange C 17 of structure C, then piston E, which possesses a ring, 
irreversibly affixes the piston to the top of the structure. Piston E, which is affixed 
in this way, functions to apply sufficient pressure on the matrix to force the liquid 
outside the aforementioned matrix. 



[0037] The pressure that is exerted on the matrix can be adjusted within a 
specific range, depending on the length of the ring and groove connection of 
piston E and depending on the position of the groove of structure C. The shape 
of the lower part of piston E shows the pressure piston that is suited to the 
definitive performance of applying the appropriate compression onto the matrix, 
by the contact surface E 10, which corresponds to that form. The piston shape is 
created so that dead space is minimized. The concave area E 17 functions for 
the uptake of release bar C 18. 

[0038] A cylindrical opening that passes through the lower part of the 
piston is arranged in the lower area of the piston, for receiving and collecting the 
fluid that is forced out of the matrix. The aforementioned opening receives the 
fluid containing nucleic acids, which is forced out, and it possesses a relatively 
small diameter and height, which are well-suited for withdrawing the fluid by 
means of a pipette. Figure 3 shows the relatively constricted form of the internal 
collecting area by which the piston can be produced for opening E 18. One side 
of opening E 18 terminates at opening E 13 on the contact surface, and the other 
side terminates at the internal section E 12 of the piston. 

[0039] The upper area of the piston also functions as an opening that is 
instrumental as a receptacle for the biological material that is obtained. In 
comparison to the lower section, it possesses a relatively large diameter and an 
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appropriate height. The diameter and height are selected so that they are 
respectively appropriate for inserting a pipette into the internal section E 12 and 
for withdrawing the fluid that is contained inside, through opening E 18. 

[0040] Figure 4 shows a lengthwise cross-sectional view of the preferred 
eluate container. This possesses an inlet opening D 10, for introducing fluid 
and/or other functional units into the eluate container. Moreover, it possesses an 
internal edge D 1 1, for attaching lid B. A groove D 12 can also be arranged in 
the upper part of the eluate container. The aforementioned groove is 
instrumental in positioning the structure [C] by means of rim C 13. Another 
preferred characteristic is a rim D 13 for attaching the eluate container to a 
plate, which possesses openings with an appropriate diameter. A particularly 
desirable characteristic is represented by the contact surface D 14, in the lower 
section of the eluate container. 

By forcing this surface to connect with the lower part of structure [C], it is possible 
to reduce the dead space inside the container. This promotes a particularly 
effective collection of the biological material. 

[0041] In the specific operating form of the method disclosed in the 

present invention, in which the sample specimen containing nucleic acids is 
processed, the following operating steps are performed (see Figures 5 - 6). In 
step 1 (I), the sample specimen solution containing the cells is incubated in a 
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specimen container A, containing the material to which the cells are bonded in 
order to obtain nucleic acids. In order to achieve this, it is possible for the 
aforementioned material to manifest some special bonding characteristics, by 
affixing antibodies or absorbent material (A 16, not indicated in figure) onto it, for 
example. However, if fluid passes through the material, it is possible to employ a 
material (A 15, not indicated in figure) that possesses filtering qualities that leave 
the cells behind, when, for example, the fluid is eliminated from the sample 
specimen container. Among the individuals who are occupied in this field, some 
have described the conditions for affixing cells onto the surface, for example, in 
"Biomembranes / Part R Transport Theory; Cell and Model Membranes," in 
volume 171 of Methods in Enzymology, which is edited by Sidney Fleischer and 
[Rejbecca Fleischer of the Molecular Biology Department of Vanderbilt 
University, Nashville, Tennessee. 

[0042] In an effort to definitively provide positive and negative protection 
against contamination of the lid (B), during incubation, it is preferable to close the 
sample specimen container. 

[0043] In a separate step, the fluid is eliminated from the sample specimen 
container; however, the cells from which the nucleic acids are to be isolated will 
remain in the container in which said cells are bonded with the material. If the 
material that binds with the cells is a particulate material, the cells can be 
retained at a step in which the material is electromagnetic and in which a 



magnetic field is applied to the sample specimen container from the outside. The 
aforementioned magnetic field must be strong enough to retain the particle 
material in the sample specimen container, when the fluid is removed. The fluid 
can be removed by means of different methods. For example, it is possible to 
eliminate the fluid through the inlet opening A 10, or through the outlet opening A 
11, which are spatially separated. If the aforementioned outlet opening is 
positioned in the lower part of the sample specimen container and if it is below 
the remaining cells, then it is possible to use a low vacuum, for example, to 
aspirate the fluid. In order to accomplish this, it is possible to install a bulb that 
introduces a low pressure at the outlet opening. 

[0044] In order to eliminate the other components of the sample specimen 
that can cause blockage, from the cells, it is also possible to perform a single or 
several irrigation steps. To perform this, irrigation fluid is introduced into and fills 
the sample specimen container. The aforementioned irrigation fluid essentially 
does not affect the bonding of the cells onto the surface of the cell-bonding 
material, but it dissolves the contaminants as much as possible. This type of 
irrigation fluid is known to persons skilled in the art, with the use of techniques 
such as the cell isolation protocol for nucleic acids, for example, or by employing 
a reactive irrigation kit protocol. These techniques are fundamentally dependent 
on how the cells bond to the material. 



[0045] After the final irrigation fluid is removed from sample specimen 
container A, the purified and concentrated cells are forced to contact an 
appropriate lysing fluid, in order to release the nucleic acids from the cells. This 
lysing fluid reagent is greatly dependent on the type of cells that are immobilized. 
If the cells are bacteria, the lysing solution should preferably contain proteinase 
K, which functions to digest the cell walls. It is possible to promote the lysing 
process by heating or cooling and by agitating the reaction substance. If 
electromagnetic particles are used as a material to bond the cells, then it is 
possible to achieve cell lysis by means of a magnet. Moreover, it is possible to 
mix the solution by shaking the specimen sample container. Once cell lysis is 
completed, the nucleic acids that are to be isolated can be freely obtained, in the 
form of a solution. 

[0046] Also during cell lysis, the reaction container should be closed with a 
lid, in order to prevent contamination from the surroundings. Following the 
completion of the cell lysis, a mechanical device should preferably be used to 
remove the lid. Next, structure C, in which the outer shape C 12 corresponds to 
the inner shape A 17 of the sample specimen container, is introduced into the 
sample specimen container, which contains a mixture of the digested cells and 
the nucleic acids. This structure is sealed in the hollow inside, by a porous 
matric, for the sample specimen container and for the reaction mixture solution. 
The closing of the sample specimen container can be accomplished in a 
desirable manner, if structure C is introduced by means of structural element B 



1 1 of lid B, which also contains the appropriate structural element B 10. In this 
case, the lid is left on, as the structure [C] is picked up by the lid (II), and it is 
introduced into the sample specimen container. Throughout this procedure, the 
reaction mixture can enter the hollow space C 14 of structure C by passing 
through porous matrix C 1 1 (IV). Due to the installation of the porous matrix, it is 
possible to prevent the entry of large particles into the hollow space. If the 
porous matrix already possesses a property for bonding nucleic acids, then the 
nucleic acids can bond with the porous matrix during the passage of the 
reactiohn mixture. In such a case, it is most preferable to select a matrix material 
that contains fiberglass. 

[0047] In the next step, the remaining cell lysis reactive mixture is 
eliminated from the device that is made up of A and C, by aspirating the solution 
from the sample specimen container through the outlet opening A 11, which is 
positioned at the bottom of the container, for example. As a result, the solution 
that had been contained in the hollow space C 14 of the structure is removed, 
and the filter now contains almost no liquid. Next, while structure C is still left 
remaining in the sample specimen container (it is connected by groove and rim in 
the specified position), lid B, which was used previously, is removed (V). 

[0048] At the same time or in the next step, the eluate container D is 
employed, to receive structure C. If necessary, the lid that can be installed on 
this container is removed (VI). Preferably, before structure C is moved into 
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eluate container D, a pipette, for example, is used to introduce a separating fluid 
into the eluate container. The composition of the separating fluid is affected by 
the nucleic acids bound with the material in the porous matrix of structure C. 

This separating fluid causes the immobilized nucleic acids to be separated from 
the material; that is, it contains a reagent that causes the nucleic acids to be 
released from the material. At this point, the lid B, which was originally used to 
close the sample specimen container A, is placed on the eluate container, 
together with structure C (VII). 

[0049] In order to withdraw structure C to a position outside sample 

specimen container A, the lid is removed first. Next, the connected body of the 
lid and structure C are introduced into the eluate container. According to a 
preferred method, structure C has the rim C 13 K*, in order to appropriately affix 
the structure in eluate container D. Due to the aforementioned rim, structure C or 
container D must be destroyed to remove the aforementioned structure, or a 
force that exceeds such power necessary to remove lid B from structure C must 
be used. The present invention does not propose the removal of the structure 
from the eluate container. 

[0050] When structure C enters into the eluate container, in which the 
separating fluid is already contained, the fluid enters into porous matrix C 1 1 and 
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the nucleic acids affixed to the solid matrix are released. Depending on the 
amount of separating fluid that is present, either the porous matrix alone is forced 
to absorb the separating fluid or the separating fluid enters into the hollow space 
C 14, together with the nucleic acids that are released. In order to complete the 
separation of the nucleic acids, the inner form of the eluate container should be 
pushed against the outer form [C] of the structure, so that it is strongly energized 
as much as possible. 

[0051] In the next step, lid B is removed from the connected unit consisting 
of structure C and eluate container D (X). The aforementioned lid B is used to 
pick up the piston E (XI), and furthermore, the aforementioned piston E is 
introduced into the hollow unit of structure C (XII). Then the aforementioned lid is 
attached, on the inside, to piston E. The piston is pushed against porous matrix 
C 1 1 , so that the fluid that is present in the porous matrix passes through the 
opening that is positioned at the contact surface to the interior of the piston. This 
procedure is particularly effective, when the outer shape of the contact surface 
corresponds, at least, to the inside shape of structure C, within the area in which 
the aforementioned piston stroke can be accomplished. For example, it is 
preferable to affix piston E in this position, by placing a ring and groove 
connection in the correct position. Since the device that is formed in this way is 
relatively well-sealed by the lid, it is possible to store the fluid - containing the 
nucleic acids - within this device. 
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[0052] In order to withdraw the desired amount of the fluid containing 
nucleic acids, the lid can be removed (XIII); furthermore, it is possible to remove 
the desired amount of fluid, through the opening in the interior of the piston (XIV). 
Next, the lid can be replaced in the correct position. 

[0053] 

[Performance of the invention] The following procedure should be preferably 
followed for the method described in the present invention: 

a) Bonding the biological material to matrix C 11, which can be compressed. 

b) Adding separating fluid to eluate container D. 

c) Introducing the porous matrix C 1 1 that is capable of compression into 
structure C. 

d) Introducing piston E into structure C and both of these into eluate 
container D; the aforementioned piston possesses a contact surface that is well- 
suited for the compression of the matrix; and the piston possesses an interior 
space E 12, which receives the fluid that is expelled from the matrix; and 

e) By connecting the piston to the structure, the matrix functions to maintain 
the compression. The order of processes b and c can be switched, as desired, at 
this point. The separation fluid, which is included with the biological material [of 
interest] that is contained inside the device, can be stored by means of this 
system (the use of a closed lid is preferable). Moreover, the fluid [containing the 
biological material of interest] can alternatively be removed by means of a 
pipette, and it can be processed according to any method that is desired. 
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[0054] The method disclosed in the present invention is particularly well- 
suited for the composition of fluids containing biological material at a relatively 
high concentration. In the present invention, nucleic acids are caused to be 
released from the matrix, while the occurrence of bubbling is reduced. Moreover, 
the operating steps proposed by the present invention greatly promote the 
method of isolating biological material. 

[0055] An additional object of the present invention is to disclose a system 
for the isolation of biological material, which is composed of the following 
structural elements: the eluate container D; the porous matrix that is capable of 
compression; and the piston E for the compression of the matrix. 

[0056] Further desirable characteristics are disclosed in the method in the 

present invention. The following working examples function to explain the 
present invention in further detail. However, the working examples of the present 
invention are not limited to those described below. 

[0057] Working Example 1 

The preferred actual form of the piston is a plastic cylinder E, with a hollow 
cylindrical form, which possesses a different diameter in its interior (D [bottom 
section] = 1 mm; F [top section] = 5 mm). 
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[0058] The piston can be characterized by the following measurements. 

[0059] Length: 38.6 mm 

Outer diameter: 5.8 mm 

Inner diameter: 5.0 mm 
The lower part of the piston possesses a central hole or a central opening E 13. 
The top part is the receptacle E 12, which opens towards the top. 

[0060] In this top part, the outer surface E possesses the ring E 16, which 
contacts and positions the structure C. The circular ring is positioned 3.5 mm 
below the upper edge and possesses a depth of 0.3 mm and a height of 0.25 
mm. On the bottom, the sealing part E 15 is introduced onto the piston. The 
aforementioned sealing part is 0.28 mm in height and possesses a width of 0.1 
mm. 

[0061] The upper opening of the piston possesses an interior shape that 
connects the functional lid B to eluate container D. Piston E is capable of being 
introduced into structure C, and it is designed so that the entire system can be 
closed with lid B. 

[0062] Working Example 2 

Biological material / drug / device. Sample specimen material: 
Longitudinal Standard II, Boehringer Mannheim. 
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Bonding buffer solution: Qiagen AL 1 / AL 2 (4 parts / 1 part); manufactured by 
Qiagen. 

[0063] 

Irrigation buffer solution: Qiagen AW buffer solution; manufactured by Qiagen. 
[0064] 

Eluate buffer solution: 10 mM Tris buffer solution; pH 9.0. 
Sample specimen container A 
Sample specimen container lid B 

Structure C, which contains the porous matrix C 1 1 produced from glass fleece. 

Eluate container D 

Eluate container lid E 

Pressure piston F of the structure 

[Preparation of the sample specimen solution] 

Sample specimen 200 pi (6 pi of longitudinal standard II dissolved in 

PBS buffer solution) 
Proteinase K 25 pi 

Binding buffer solution 200 pi (AL 1 and AL 2 buffer solutions that have been 

combined at a ratio of 4 parts: 1 part) 
Ethanol 210 pi 



31 



Total amount - 
Individual batch 635 pi 

[Method by which the working examples were performed] 
The sample specimen container A was filled with 200 pi of the sample, 25 \i\ of 
the proteinase K solution and 200 pi of the bonding buffer solution. The sample 
specimen container A was closed with the sample specimen container lid B. The 
fluids were combined within the closed container. Next, the mixture was 
incubated for 10 minutes at 70° C (digestion of the cells); then, in a cooling 
phase, the mixture was cooled to 20° C in 3 minutes. The sample specimen 
container A was opened and 210 pi of ethanol were added to it. Sample 
specimen container A was closed, and the solution was mixed. 

[0065] Sample specimen container A was then opened. Using the sample 
specimen container lid B, from outside the base material, we picked up structure 
C, which contained the porous matrix. We introduced the structure with the 
glass-fleece porous matrix, through the inlet opening, into the sample specimen 
container filled with fluid. During said introduction, the fluid that was present in 
sample solution container A passed through the glass fleece, from the bottom 
part. At this point, the nucleic acids, which moved about freely, bonded with the 
glass fleece matrix. In the next step, the liquid that was present in structure C 
was aspirated in the direction of the bottom section. The fluid passed through 
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the glass fleece for a second time, and at this point, the nucleic acids that had 
not bonded as yet, were immobilized on top of the matrix. 

[0066] The glass-fleece matrix was irrigated twice with 500 pi of irrigation 
buffer solution each time. The buffer solution on the matrix was aspirated 
through the glass fleece. Next, the matrix was dried together with the nucleic 
acids for 3 minutes at 50° C. Then lid B of the sample specimen container was 
removed. 

[0067] Using a lid E for the eluate container D, we moved structure C, 
containing the nucleic acids, into the prepared eluate buffer solution in eluate 
container D, which contained 200 p I of the eluate buffer solution. The eluate 
buffer solution released the nucleic acids from the glass fleece. The nucleic 
acids were partially positioned on top of the matrix. 

[0068] Through the introduction of a pressure piston F, by means of the lid 
E of eluate container D, the matrix within the structure was compressed, so as to 
minimize the dead space of the nucleic acid solution. 

[0069] 

[Composition of nucleic acids] A test was conducted by using 2 

different nucleic-acid sample concentrations. The measurements presented in 
the results below were obtained. Table 1 presents the results of a test, which 
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was conducted by using a sample concentration that contained 6 ug of nucleic 
acids within an eluate of 200 ul. Table 2 presents the results of a test, which was 
conducted by using a sample concentration that contained 20 ug of nucleic acids 
within an eluate of 200 ul. 



[0070] 
[Table 1] 



Table 1 



Sample specimen no. 


Bonded nucleic acids that are isolated 

(ug) 


Yield (%) 


Test 1 


1.4 


22.9 


Test 2 


1.6 


27.5 


Test 3 


1.2 


23.8 


Test 4 


1.5 


29.8 


Test 5 


1.6 


35.2 



[0071] 
[Table 2] 



Table 2 



Sample specimen no. 


Bonded nucleic acids that are isolated 
(ug) 


Yield (%) 


Test 1 


3.7 


28.0 


Test 2 


6.4 


38.8 


Test 3 


4.8 


40.0 


Test 4 


4.1 


30.3 


Test 5 


5.1 


37.8 
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[Brief explanation of the figures] 

[Figure 1] This is a lengthwise cross-sectional view of the structure, which is 
used in the procedure of the present invention, which is formed as a container 
that possesses, in the bottom section, a porous matrix that is capable of 
compression. 

[Figure 2] This is a lengthwise cross-sectional view of the system of the 

present invention, in which the matrix is compressed. 

[Figure 3] This is a lengthwise cross-sectional view of the piston in the 

present invention, which functions to compress the matrix and receive the eluate. 

[Figure 4] This is a lengthwise cross-sectional view of an eluate container that 

is well-suited for the process of pressurizing the porous matrix that is capable of 

compression. 

[Figure 5] This is a schematic diagram of the operating steps and structures 
that are included in the method of the present invention, to isolate biological 
material. 

[Figure 6] This is a schematic diagram of the operating steps and structures 
that are included in the method of the present invention, to isolate biological 
material. 

[Figure 7] This is a cross-sectional view of the sample container that is used 
in the procedure of the present invention. 

[Figure 8] This is a cross-sectional view of the lid that is used in the procedure 
of the present invention. 

[Explanation of key symbols] 
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A Sample specimen container 

B Lid 

C Structure 

1 1 Porous matrix 

12 Outer form 
D Container 
E Piston 

10 Contact surface 

1 1 Outer form 

12 Interior 

13 Opening 



[Figure 3] 
E 14 
E 16 

E 12 Interior 
E 1 1 Outer form 
E Piston 
E 18 
E 15 
E 17 



E 13 Opening 

E 10 Contact surface 
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[Figure 4] 
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[Figure 1] 
C 15 
C 17 
C 13 

C Structure 
C12 Outer form 
C 14 
C 16 
C 18 

C 1 1 Porous matrix 
C 19 



[Figure 2] 
B Lid 
E Piston 
C Structure 
E 12 Interior 
D Container 
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[Figure 7] 
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A21 
A 19 
A 17 
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Sample specimen container 



[Figure 5] 

A Sample specimen container 

B Lid 

C Structure 

D Container 
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[Figure 6] 

A Sample specimen container 
C Structure 
D Container 
E Piston 
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[Procedural revisions] 

[Date of submission] April 2, 1 996 

[Procedural revision 1] 

[Document title of targeted revision] Specification 
[Item title of targeted revision] Scope of Patent Claim 
[Method of revision] Modification 
[Details of revision] 
[Scope of Patent Claims] 
[Claim 1] 

A method of isolating biological material, which is composed of a) a process 
which presents a biological material that bonds with a porous matrix (C 1 1) and 
b) a process characterized by the compression of the aforementioned matrix, 
under conditions in which the biological material is released from the surface of 
the aforementioned matrix into the eluate. 
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[Claim 2] The method presented in claim 1, further characterized in that 
matrix (C 11) is compressed by a piston (E), which possesses 1 or several 
openings (E 13) on the contact surface, which force the eluate to pass through 
into the interior of the piston . 

[Claim 3] The method presented in claim 1, further characterized in that, 
when matrix (C 11) is compressed, it is compressed in the eluate container by 
means of the piston (E), which can be installed directly or indirectly into the 
eluate container (D), by means of a ring and groove connection . 
[Claim 4] A system that isolates biological material which is composed of the 
following components; the eluate container (D), the porous matrix (C 1 1) that is 
capable of compression, and the piston (E), which is capable of compressing the 
aforementioned matrix. 
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4\f74 )V9—9n* B16tt#*Agifi, B17I1M 

[0 0 3 3] £TF©ltt91tt. J;0#KHi8i:*W , 6tl 

[0 0 3 4] Hltt, **Wfc±a6*J:trF«MPft# 

XC1 l#«©tt*rffi**»fcr*C£K:J::5T»JrK: 

C 1 9lC±oT, WgBJCI^J^oTHSttlBIKn-C 1 8 
t±^T. «j*SftTV»4. Mig#©rtItC 1 6fC}9o 

7f^C 1 1 iZfofr?j3&}\zft&-fjmiZl,&ft£i£5 

5. «ifi#Ctt. *SS#C 1 4 £LT»J*3*lSn4lMI 40 

l$C 1 2i5«fctfrtgB£t>:»rf3. $61', £©#|jS#tt 

ex F>E**ii{M , icH5rr*fca&©¥Mac 1 7 tm 
tlz>. tfx h>*«T h >j »^xc 1 1 &m 

ss-f a&sta^sn* <t 5 tc^$n-s©^$f * l 
^. sec. «ig*ctt±sKgg □±©^^@^-r-5fcse> 
©^©c 1 5 *wrr5©;W£n,>. se>fc *ggt^ 

«D+©*iifl:SH:£-r*fc«e>©^RC 1 3*«**C 
[0 0 3 5] 0 211 **IBICJ:*t<ICM t *LV»5/X 

fAT*i. £ntt&T©«j£»sR. -r^^^^fn^gg so 
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^n^T©*^**^— 02 

U y^X©^A.tfX h>©F*J#JE 1 2 4 3 fC. WLbb^tl 

[0 0 3 6] i3(l *?Lttv h U y*X£ffiffi-r*fc 
*©<t< ('Jf SbVitfX h>E-C*-5. ^©tfXh>tt 

©£t±'J>^E 1 5t«koT»i^6n. ^tliCio 

t v^fc * *> © «t -5 klsb^t s cot * ^ ic 

A*©*«**«. ■*©±»«Wr» fcfXh>E^«ig^ 
C©&»/ >y^C 1 7 + JCS»A*nfc«*ViJc. fcfT. h 
>Ett. $ii#±©ex h>£#pJ&S9ic@5rr<5£RA 

u >4f ■?■©«*: 3 tajfesn/t ex h>d 

h 'J v*Xfc*#£JE2;SiDj!tS. 

[0 0 3 7] v h'j y i? 7>\zijaz.*>tiz>mjj\t. trx h 
> e ©ts xmm ©s $ 43 «t zm jg# c * ©iK# j y ^ © 

ffi«KJ:o-C4*3t©liHt:ai»Sn"5«. fc?Xh>E© 
T»»«tt, *o»*i:^Sl/ft*«©»jSjiiE 1 o# 
vh'J y ^XWgS&ffilg^fl^Sfc-r-SOfcigLT^S 
JPJEfcfX r->£jjVT. fcfX b >©JgSgtt. 5E^tt*«g/jN 
IBfc&^.fcSKTgJSdtl*. mmE 1 7ttfKflJiA*-C 1 
8©§ttSB (receptacle) tLTffltli, 
[0 0 3 8] vHJy*X©*K:#LlB3ttjfc*tt*;i 

T®.m-rz>fztt>\z. ¥zh>(DTmz\tmwi-rz>~>>j> 

V— VimH (bore) jWI*. 6*1-5. HfflBilJLttJfL 

T-5. S3I1 iSTLE 1 8#fcfX ■b><Dvim&ft&mz 
!9l,Tft|{S9»^Mi&IlT^5. ®?LE 1 8©—^ 
©fflUtt, ffiftfeS{C*J^«MPE 1 3T*^t)0. t>-5— ^ 
©fl«ttkTX h>©rtg&E 1 2Ti^*)-5. 

[0039] trx b>co±&mmt. xetiw^n 

^»fa7LTfe$.«.. TSEttfcfebT. -?-ntttkfe«^t 

6d«rt85E 1 2©^tce^y h£A*U $6ICii?LEl 
8 *^-bT^SBJCAr>fc»#*U0ia-r©^®«JT*« 

[0 0 4 0] 04H 2?l£ls\,>®M®mDCDffij3ftmW 
HT^-5. CtlttS«:*jJ:Ut/SfettS^©«|gtt^{s5: 
*j§gt^Ssrtlr^A-r-5Acfe©APBBPD 1 0 $#-T 

5. sec. -tnitmB&w.vmizjttbizftmx.'yis 

D 1 1 S:#T-5. K#7 -v^D 1 2 fc^^Sg©±^tCl 
©fifi^*$r-r5©l3^iro 0 SiJ©»$L^#^tt, M 

«fcfca©Mma*»j**ftfc:7u-Mc»*iFSD i 3 

tt, »f8$S©TSR©SfttBD 1 4Tt>**. Z(0»m 
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<Z>K,®m&ffi'J>2i£Z>Zhrf-5imT'$>Z><, Z\(DZ\t\t. 

[0041] «»^*tt»»**«aa-r**»wo*ffi 

©»je©*ifi««TM:. «T©»f£R»a«fTfc:bft* 

<gi5~6#fi8) . sgi©©® (i) Ttt. mm&oz 

(A16, *H3t<b-rs^ltfC«koT. bUS2 

-r**m (Ai5. B^-a-r) ^d^^cifeBitex'* 

A*>^-e;|/hn.-A*— ->5^'f— (Vandervilt Univers 
ity) ©#7£#J^gE©->K-- 7K->^- (Sidne 
y Fleischer) . 71/^fyt- (Becca Fleisch 20 

er) KJ^TillASnfc, * y y X • -f > ■ X >it* -f t 
Dv— (Methods in EnzymologyX 1 7 1 #. A*-f^"^ 

— (Biomembranes/Part R Transport Theory) ; -fe^ • 
7>Y ■^z'f)V- *>77>X(Cell and Model Membra 
nes)tC«t O&^tlTVi-S. 
[0 0 4 2] f* >^.a.^— ->3>>K £ (B) tt^ife^ 
&©««tt*J:tfra««©fi^«*fc?-sfca&fctt» 

[0 0 4 3] S'J©J£PgT'te, im#lgft*5tttt;WI*ft>n 30 

fcbBflffitrJPBBP^H^SiCD 

Tmz, *LTjssnfc»jaj:0TKfi!:«m«. 40 

tefc t £ i IC «fc L- 
£-f * A'^y £ ffi p §| p (c {§ A T H T ck t \ 

[0044] mmfrztefrtDtifi'gttiKi o&um 

te©tt£fc«*RWKIM^^*fc^#T*llgfclBDf5* 

m*mm-?z>. z<D^z>um^ms.. ■ttt.z.vs.mst.oit 
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[0 0 4 5] *»©ft»tt« t tt»*SA;frS|fcS3ftfc 

©■6, nets tunes nfc»ig£. tni&fre&ttsftu 
3SttH£fl:sftfciiBte©*<:/ic*fcwctt#?-s. «b 

3. set. tt»*«*st 3r*^tK:±ojsass 

wmztiz^mwttemwKDfrtzt-z&finzA^L? 

[0 0 4 6] MOfe^ffTSA. if K:^£>©?5?fc£S3 
tt*fc#KKJ&£S£gTB!D-i>©£W£LV>. ?§fl¥© 
5S7©©£. S£L<«#j*rr5&««^AV7.£;B^ 

»©rt«iMi5Ai 7tc#a-r-5«i@^c€-. m&nmto 
&j$.y>tmwtt<Dm&®&<sm?2> izm at 

-So Z\<Dffimm*> 4"^T, St^MSfSlC^T. ^e-ut 
fcfcM&fflz-o 7 -f — let o x->-;t/$ nx v» 
*. KA«»«B!i;«©(cjamA:«ij«s»B 1 o£t>^- 

tfgB©#fj5£g5$fB 1 1 tCJ;0«jg#:C^^XT-5iJf 
KJ:D -fctf (II), K»e»*R:i»Ar 

-CI 1 SMW^TififltOtaftC 1 4 CA 0 5 « 

(iv) . 7-fM-giA«^tr. ^sftist^*** 
^sfiWfcAoatj©*B&<"z:i:3&«BT()i7r*a. 7^;^ 

sii-r^^v^c, mm3.-r-?iz7 ^ jip-izms-fz z 

[0 0 4 7] ^>^©©|Sgt?«, ^tA«SS©TS5lC'E: 
it^tiiPiPAl l*aCTtt»e»*»6*«[*»5l 

^0«?< (V) . 
[0 0 4 8] HP*fc*fcttttl,»T. «^CSr§tt-5fc 

ffiA-5-5S€r^(D*^> (VI) . ffSKtt, ffiii^C 

t-^ >^T*«**«il&-r*. ®%&Wi<D®.l&\t, 7^)1 

?-c ^t, t*© «fc o \zwm.t>mmzm^x\^ip\z 
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*ifi#CS£fcfc^£K»«SA©±fc*ii:« (VI 
I) . 

[0 0 4 9] Kttg»A©niC*jfi#C£SlDttl-rfca 

C 1 3K£^tf„ Bflie©^©©i$AtC, iitlfB«ig#£^ 10 
Z> m < fc«£> C * (S^ggD L fc ttn«J4 

Sfr^jfl*. *fctt*iftfl£C^6SlB**D»<©IC*» 

[0 0 5 0] «i6#C#»l««WKA-6— ttl: 

[0 0 5 1] tt<RBTtt. iifi#C«J:0:8ll«lo 
08&ft*5iB*«»)Bl< (X) . Mre^B^^fflL 
TtfX h>E£&0±tf (XI) , ■2*>lZffimti:C<Z)tp 
^#:+(cMSBtfX h>E$^A-T-5 (XII). HUfSM 

fcf&H, d©^Jlitti:< fctjLfcfiEL 
V^MiC^A-r^ChtCtoT. £<D&.WIZ¥X h>E 

[0 0 5 2] Bfa*O«K»*SUt0fflr*:«>k:, Sfi 

^t>»£-5 3t>cDT- (XIII), SSJcfctAMCfcT'S 

LTd?aS£^0aJL3-5 (XIV) . offKfcKiEL 
[0 0 5 3] 
li : 

a ) JEEJg nJflg&T hU7i?XCl 1 \zrt^ TfU'Jfi )l • 

b) »«*»Drtfc**««:iio*..5;:i, 
c ) ffiSg njflgfc^ilte V h U v t> X C 1 1 £ <h < 
L<«^it#CrttC»Ar^.^<h> 50 
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d) \L7,Y>E*mfefrC&&tfM^V*\ZMX-$ 

ffuw*nfc«Efl:*a^*rt«E 1 2 

e) tfX h>*#lig^:tC^-&$-B-^^tT, ?h'J'^ 
gPt'AoTVi-SA'-f tDy*f • TfUJ^ttfel;^ 

e>nfca&£*"f un) . ^fctetr^y k^ai 

[0 0 5 4] JtttWK^»aET/t-f ^* 

Ov*;P • )V<Dm^^-t^><D\Zh< iCiib 

VhU y^X75> £j6£$tt\ 

*ui?ts)\, ■ -?rVT)i<$ : mmTz>jj8;*%>%>wzfem 
[0055] *3g9i©»i©£«tt, bit©*j«h* ; m 

[0 0 5 6] S6fc«F*UliW«tt, **W©*j*»Cia 
«T©*KW4*«W*J:?>WjHKK91-r 

[0 0 5 7] ^Sfi^U 1 

'botfinnftor?^?^ ?fET^5 (D OSSM 
= 1 mm. D 0135) = 5 mm) . 
[0 0 5 8] tr^h>tt, «Ttc:^-r^-te{cj;oT#M 

[0 0 5 9] g£ : 3 8. 6mm 
*t-g : 5 . 8 mm 
ftS : 5 . 0 mm 

tfX h>©T«tt«M3L&tr»U+*HPE 1 3 £{f;L 
•5. MSBfi. ISgBfCft^oTlNKgttgBE 1 2T&&. 
[0 0 6 0] ^#J*®Ete#§ifi#:C£&a 
LT{4gft*-r-5«aF'J >{fE 1 6 SWT*. R^tt© 
fK*U>^tt, ±»l7JJii)3. 5mmT{CffiH$ 
n. SiSO. 3mm*5«i:LraS£ 0. 2 5mm$tt5. 

JhOE 1 5^fcf7. h>IC«to-3Tt»*. HftSB£f!tPte 
0. 2 8mm^T±#U 0. ImmOWSS. 
[0 0 6 1] tfX h>©±gggBPtt < SMI$SDk:«|)& 

ifi^ClC^A-r-SCt^-C^, SEBtV^L.tiC^oT 

[0 0 6 2] ^I2i0tj 2 
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II (Longitudinal Standard II) , 'J >#— • T> 
&£MW%i : *7>f> (Qiagen) AL1/AL2 (4ffi 

/i») , *7y>a«. 

[0 0 6 3] 
[0 0 6 4] 

^Sl^afffi : lOmMhU Xg«, p H 9 . 0 
1 £*Tf3&ifi&C 

ttft 2 0 0(il (PBSigff^tC^ 

Lfee^lCD^fa-^W 7.^>y-h* II 
^Pf-ft-eK 25«1 

2oo« i (4+1 (Ditm-cm-s 

x^y-;p 2 l o u l 

S-A'ty^ 6 3 5ft 1 

©BSfcf, 2 5 /x 1 C^nf-f +-tfKSf«i3 < ttf2 0 0 

£. mfeMtl 0*CT1 O^-O+a'C-M (jfflflg 
©iWfc) , -P€ffC?fr«Iffifc«toT3»MT2 OtiTft 
Kft$8A£H£, L/T 2 1 0 u 1 M^y 

S 
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[0 0 6 5] tt»««A*W^fc. K»g»©liB*« 
SK*ALfc. •AOi^fc*. HS«SA«t»JC#ffiT* 

■J— XSriliBU ^dT, £fcl£^LT^&l^&#-7 
[0 0 6 6] ^^XSS^'J— X • Th'J5'^^*2|p|5 

o o m i omfommxi&mKTfflHsit. yfu y ^x 

\Z. Vh'J-.y^X£5 0TCT3#MIMISnfc8«£i 

[0067] ^gs^#§©^E^^LT. wm&^m? 

[0 0 6 8] iTOJEfcTX h>F£&gf^©gEtCj;D^ 

[0 0 6 9] 2^®A&*tftMtttta£« 

*1 Ktt2 OOfil CDiggft&f 6 w g S 
30 S2 l:H2 0 0 <t I 0»««1'tt!»2 0 *t gSt*t4 
[0 0 7 0] 
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[0 7] *58W©*ffitcffl^6n*K»«S©WfffittW 

[0 8] *»W©*ttCfflV»6n*ltOWffilttWBlT* 

-5. 
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b m 
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E tfX h> 
10 
1 1 

i 2 m& 
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mi3.£7Uf? HJ y (CI 1 ) feJ:tfMHav> U y 
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H-fy*»*fPB, 5 s 68647 h*-^ 
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— fe 19 

F-f 5/31»*fPH. 5^ 68775 i"7f, 

x>x— ;u->^ h7— tr 37 



K^l»*fPi. ^ 681 99 V>A 
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